Steroids and oocyte maturation--a new look at an old story.
Female fertility requires precise regulation of oocyte meiosis. Oocytes are arrested early in the meiotic cycle until just before ovulation, when ovarian factors trigger meiosis, or maturation, to continue. Although much has been learned about the late signaling events that accompany meiosis, until recently less was known about the early actions that initiate maturation. Studies using the well-characterized model of transcription-independent steroid-induced oocyte maturation in Xenopus laevis now show that steroid metabolism, classical steroid receptors, G protein-mediated signaling, and novel G protein-coupled receptors, all may play important roles in regulating meiosis. Furthermore, steroids appear to promote similar events in mammalian oocytes, implying a conserved mechanism of maturation in vertebrates. Interestingly, testosterone is a potent promoter of mammalian oocyte maturation, suggesting that androgen actions in the oocyte might be partially responsible for the polycystic ovarian phenotype and accompanying infertility associated with high androgen states such as polycystic ovarian syndrome or congenital adrenal hyperplasia. A detailed appreciation of the steroid-activated signaling pathways in frog and mammalian oocytes may therefore prove useful in understanding both normal and abnormal ovarian development in humans.